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either from toxic action or from the actual presence of organisms.
In infantile scurvy, in addition to the occurrence of haemorrhages,
the cells of the marrow may become replaced to a considerable extent
by a fibro-cellular connective tissue . . Various other changes occur in
association with diseases of the bones (q.v.).
(3)  Inflammatory  Changes.   The  bone-marrow  may  be  in-
vaded by organisms of various kinds, and both acute and chronic
inflammatory conditions result.    Of the former, the most important
is acute suppurative osteomyelitis, and of the latter, tuberculosis.
Both of these, which are haematogenous infections, are described in
connection with disease of the bones.    In acute miliary tuberculosis
numerous small tubercles may be present in the marrow.    Gumma
of the marrow has been described, but it is very rare.
(4)  Neoplastic Conditions.    Malignant neoplasia in the marrow
may be (a) diffuse in character, associated with leukaemia, or (b)
nodular, without leukaemia, as in myelomatosis.   The distinction,
however, is not sharply maintained;   in myeloid chloroma (p. 514)
we have an example of discrete growths which are associated with
leukaemia, especially in childhood, and it is not uncommon for nodular
tumour-like masses without the green colour to develop in various
sites in the course of chronicimyeloid leukaemia in adults,    Myeloma-
tosis usually takes the  form of multiple nodules throughout   the
marrow, but it may also occur in a more diffuse distribution without
nodular tumours ; leuksemic changes in the blood are, however, almost
invariably absent in both types.
>/ Myeloma. This is a round-cell growth and is not to be confused
with myeloid sarcoma, better called osteoclastoma (p. 229). True
myeloma is a disease of late adult-life ; it is commoner in males and
the use of sternal puncture as a diagnostic procedure in obscure
cases has shown that it is much more frequent than was supposed.
It occurs usually in the form of numerous reddish nodules throughout
the bones which normally contain red marrow, but also in the long
bones. It is therefore called multiple myeloma or myelomatosis.
The nodules exert a pronounced osteolytic effect so that absorption
and rarefaction of the affected bones takes place and spontaneous
fractures are common, especially in the ribs. The effects of localised
rarefaction are characteristically seen in the skull where the myeloma
nodules in the diploe erode the tables, producing sharply punched-out
defects in the bone. The multiple tumours are probably independent
growths, the result of a systematised disease of the marrow, rather
than metastatic in nature. Occasionally, however, a solitary discrete
growth, usually in a long bone, may appear first, but only rarely
does the disease fail to become generalised throughout the skeleton
at a later date. Amputation is therefore unlikely to effect cure,
though a few successful cases have been recorded. It is now recognised
that the myeloma cells may be widely and diffusely distributed
throughout the marrow without the formation of discrete nodules.